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Introduction: There is a great deal of interest to
study the process of space weathering, which refers to
how the surfaces of airless bodies (such as the Moon,
and asteroids) are altered by their exposure to the space
environment!-#, Here, thermal cycling, Solar and Galac-
tic UV/X-ray photons, the Solar wind, Galactic Cosmic
Radiation, and micrometeoroid impacts all modify the

Figure 1: SolidWorks CAD rendering of the new chamber
(currently under construction at UCF).

surfaces of these bodies. For many years, both observa-
tions and laboratory data have studied these interactions
primarily in the visible range, where the effects of space
weathering were synonymous with lowering the albedo,
spectral reddening, and lowering of band depths. How-
ever, recent studies — particularly on carbonaceous
chondrites have shown that different trends can occa-
sionally be observed when different radiation sources,
different meteorites, or different spectral ranges are
considered®. Few systematic investigations have been
performed to date, especially under UHV conditions.

New Chamber Design: In collaboration with
CLASS and REVEALS, we have designed a novel ul-
tra-high vacuum (UHV; <107 torr) chamber which is
specifically tasked to conduct space weathering experi-
ments on soils/powders, slabs, as well as mixtures of
volatiles condensed on these surfaces held at tempera-
tures as low as 10 K. The overall design of the chamber
is shown in Figure 1. Briefly, a cryostat holds a pow-
dered sample within a central region that can be exposed
under UHV conditions to temperatures from 10-1000 K,
radiation from UV photons and energetic electrons
while collecting spectra in diffuse reflectance mode (cf.
NASA’s RELAB facility).

Suitable Background: Generally, sintered Teflon
targets are utilized for VIS-NIR spectral measurements,
while diffuse gold is chosen from the NIR-midIR range.
We have investigated the suitability of several standards
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Figure 2: Example of visible to mid-IR spectra obtained for
olivine (top) and the CLASS lunar highland simulant (bot-
tom) before and after exposure to weathering conditions.

to cover the entire spectral range (silver, aluminum, and
rhodium), which we will briefly discuss here.
Preliminary Weathering Data: We present some pre-
liminary spectra on olivine, and two CLASS simulants
(lunar highlands and a CI simulant based on the Orgueil
meteorite) in their pristine form, as well as subjected to
a simulated space-weathering environment (here, a re-
duced hydrogen atmosphere at 4-500 °C). These results
are shown in Figure 2. In all cases we observe reduced
albedo over the entire spectral range, and flattening (or
omission) of most of the absorption bands, but the
change in slope is found to be highly dependent on the
spectral region that is investigated.
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